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(54) TERMINAL DEVICE FOR MEASURING VERMIN DAMAGE 
(57)Abstract: 

PROBLEM TO BE SOLVED; To provide an extremely 
convenient terminal device for measuring vermin damage 
by termites capable of finding out a sign of the vermin 
damage by the termites in an early stage as much as 
possible, eliminating the necessity for separately visiting 
the spot by a specialist automatically measuring the 
conditions of the vermin damage and remotely monitoring 
the conditions. 

SOLUTION: This terminal device for measuring vermin 
damage is capable of periodically turning ON a switching 
transistor of an interface 50, reading an 
analog-to-digitalCAD} value prepared by converting a 
resistance value of termrtic vermin damage measured 
with a termitic vermin damage sensor 200 by A/D 
conversion with an analog/digrtal(A/D) converter, storing 
the read data together with a measuring time data as a 
history data in an RAM 23 by a CPU 21. controlling an 
off-hook control circuit 32, a dial transmitting part 33, a 

modem 34 and a connection changeover circuit 35, transmitting the history data together with 
an ID number data through a public telephone circuit network to a host computer of a termitic 
vermin damage control center by the CPU 21 when 8 periodic transmitting- time attains and 
diagnosing a sign of the termitic vermin damage by the host computer. 
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(54) [Title of the Invention] 

Terminal Device for Measuring the Damage Due to Termite Eating 

(57) [Summary] 
[Objective] 

To offer the terminal device for measuring the termite damage which can discover the 
signs of termite damage at an early stage, and in addition, which automatically measures 
the termite damage without requiring a professional to go to the site each time, and also 
which can monitor the situation remotely, so that it is very convenient. 

[Method to Achieve the Objective] 

CPU 21 makes the switching transistor Q1 of the interface 50 to be ON periodically, and 
reads the AD value data where the resistance value of the termite damage sensor 200 



was A/D converted by the A/D converter 51 , and stores it with the measurement time data 
as the historical data in RAM 23. When the time becomes the regular sending time, 
CPU 21 sends the historical data with the ID number data to the host computer 17 of the 
termite damage control center 16 through the public telephone line network 14 by 
controlling the off hook control circuit 32, the dial transmitting part 33, modem 34 and the 
connection switching circuit 35. Host computer 17 diagnoses the signs of the termite 
damage. 




12: 


Telephone 


20 : 


Main control device 


31 : 


Receptor 


32: 


Off hook control circuit 


33: 


Dial transmitting part 


34: 


Modem 



35 : Contact switching circuit 
52 : Reference resistor 



53 : Switching circuit 
61 : Sending switch 
62 : Setter 

71 : Power source battery 

100 : Termite damage measuring terminal device 

200 : Termite damage sensor 

[Scope of the Patent Application] 
[Claim 1] 

Terminal device for measuring the termite damage characterized by the fact that it is 
equipped with; 

the means which periodically measures the AD value of the electrical properties that 
change depending on the damage, 

the means to store the measured AD value data with the measured time data as the 
historical data, 

and the means which sends the historical data periodically to the host computer in the 
termite damage control center through the communication channel. 

[Claim 2] 

Terminal device for measuring the termite damage characterized by the fact that it is the 
terminal device for measuring the termite damage described in Claim 1 , and that it is 
equipped with; 

the means which calculates the rate of change of the AD value, and 
the means which compares the rate of change or the difference in the rate of change with 
a prescribed threshold value and which speeds up the measuring cycle time if it exceeds 
(the threshold value?, not indicated). 

[Claim 3] 

Terminal device for measuring the termite damage characterized by the fact that it is the 
terminal device for measuring the termite damage described in Claim 2, and that it is 



equipped with the means which reads the threshold value described in Claim 2 as the first 
threshold value, and which sends the historical data immediately to the host computer in 
the case when the rate of change or difference in the rate of change exceeds a second 
threshold value which is greater than the first threshold value. 

[Claim 4] 

Terminal device for measuring the termite damage characterized by the fact that it is the 
terminal device for measuring the termite damage described in any one of Claim 1 to 
Claim 3, and that it is equipped with the means which sets the measuring cycle to be 
shorter during the season or time when the damage tends to progress, and which sets the 
measuring cycle to be longer in the season or time when the damage does not tend to 
progress. 

[Claim 5] 

Terminal device for measuring the termite damage characterized by the fact that it is the 
terminal device for measuring the termite damage described in any one of Claim 1 to 
Claim 4, and that it is equipped with the circuit that detects breakage of the circuit wiring 
to the sensor means where the electrical properties change depending on the state of 
termite damage. 

[Detailed Explanation of the Invention] 
[0001] 

[Technical Field in Which this Invention Belongs] 

This invention relates to the terminal device for measuring the termite damage which is 
suitable to remotely monitor the state of termite damage by connecting to the termite 
damage control center via the communication circuit. 

[0002] 

[Existing Technology] 

Concerning the diagnosis of the termite damage to wooden houses or wooden buildings, 



usually a termite professional comes to the users home, and he enters the under the floor 
and performs a visual inspection. There is the also method to capture the sound of 
termite activity. Also there is the method to estimate the condition of termite damage by 
the hollow sound inspection. The termite detection method described in Patent Kokoku 
No. H4-21449 is the method in which a test piece made out of the termite's favorite wood 
is buried in the soil around the wooden house, and periodically a serviceman visually 
checks the test piece to see whether eating damage has been caused to the test piece. 

[0003] 

[Problem That this Invention Intends to Solve] 

In any case, with the existing method, a serviceman must go to the site to check for 
damage, therefore, the personnel expense becomes high and also a great deal of time 
and labor used to be required. In the case when an inspector does not come for a long 
time, the damage might have progressed too. Also, this inspection requires professional 
knowledge and professional techniques, and it is difficult to secure the humans with 
sufficient ability, and this is also a problem. 

[0004] 

This invention was made considering the above mentioned situation, and the objective is 
to offer the terminal device for measuring the damage caused by termite eating which can 
discover the signs of damage at an early stage, and which measures the condition of 
termite damage automatically without professional personnel coming to the site each 
time, and also which can monitor the site remotely, so that it is practically very convenient. 

[0005] 

[Method to Solve the Problem] 

The terminal device for measuring the termite damage of Claim 1 of this invention is 
equipped with: 

the means which periodically measures the AD value where the electrical properties, 
such as the resistance value, etc., that change depending on the condition of the damage, 



is A / D converted, 

the means which stores the measured AD value data with the measurement time data as 
the historical data, 

and the means which sends the historical data periodically to the host computer in the 
termite damage control center through the communication channel such as the public 
telephone network, etc. 

The damage condition is detected electrically, namely automatically, therefore, the 
professional experience and perception are not necessary, and the termite damage 
condition can be detected extremely easily. 

[0006] 

The device accumulates the historical data that is comprised of a combination of the AD 
value data related to the progress of damage that is periodically measured and the 
measurement time data, and periodically it sends this to the host computer in the termite 
damage control center via the communication circuit, and the host computer diagnoses 
the signs of the appearance of termite damage or the state of progress of the damage, 
therefore, the signs of termite damage can be discovered at an early stage. In addition, 
it can be monitored remotely, therefore it is not necessary to send an inspector to the site, 
and the personnel cost, and the time and labor can be reduced. At the host computer site, 
many monitored subjects can be controlled together, so that the termite damage 
diagnoses can be done with extremely high efficiency and high accuracy. For the user 
side, the initial cost is higher, but the ongoing costs are low, and the termite removal cost 
or damage repair cost can be greatly reduced or they can be made non existent by the 
early discovery of damage. 

[0007] 

The termite damage measuring terminal device of Claim 2 of this invention is, in the 
above mentioned Claim 1 , equipped with the means which calculates the rate of change 
of the AD value, and the means which compares the rate of change or the difference in 
the rate of change with a prescribed threshold value and which speeds up the measuring 
cycle if it exceeds (the threshold value?, not indicated). The progress of damage can be 



accurately understood by increasing the frequency of measurement when the signs of 
termite damage begin to appear, so that minute careful countermeasures can be taken 
at an early stage. 

[0008] 

The terminal device for measuring the termite damage of Claim 3 of this invention is, in 
the above mentioned Claim 2, equipped with the means which reads the threshold value 
of Claim 2 as the first threshold value, and which sends the historical data immediately to 
the host computer in the case when the rate of change or the difference in the rate of 
change exceeds a second threshold value which is greater than the first threshold value. 
In the case when the termite damage is large, extermination can be practiced 
immediately to prevent the damage from quickly spreading. 

[0009] 

The terminal device for measuring the termite damage of Claim 4 of this invention is, in 
any one of the above mentioned Claim 1 to Claim 3, equipped with the means which sets 
the measuring cycle to be shorter in the season or time when the damage tends to 
progress, and which sets the measuring cycle to be longer in the season or time when the 
damage does not tend to progress. It is measured electronically, therefore, of course, 
power is consumed when measuring, but the measuring period is not always the same 
and the measuring period may be extended and the measuring frequency can be 
reduced during the time when the termite damage tends not to progress, therefore, the 
power consumption can be saved. In the case of using batteries as the power source, the 
life of the batteries can be extended. 

[0010] 

The terminal device for measuring the termite damage of Claim 5 of this invention is, in 
any one of the above mentioned Claim 1 to Claim 4, equipped with the wire breakage 
inspection circuit that detects breakage of the circuit wiring to the sensor means where 



the electrical properties change depending on the state of the termite damage. When the 
AD value becomes abnormal, it can distinguish whether it is caused by complete eating 
of the sensor means or by breakage of the wiring. 



[0011] 

[Form to Bring this Invention into Practice] 

Next, the form to bring the terminal device for measuring the termite damage of this 
invention into practice will be explained in detail referring to figures. 

[0012] 

[Execution Form 1] 

Figure 1 is the block diagram that indicates the structural outline of the remote monitoring 
system for termite damage. The termite damage measuring terminal device 100 is 
installed in the termite damage monitoring subject 1 1 such as a wooden residential house 
or a wooden building of temples and shrines, and also the termite damage sensor 200 is 
electrically connected to this termite damage measuring terminal device 100. 12 is the 
telephone. Termite damage measuring terminal device 100 is connected to the public 
telephone circuit network 14 via the telephone line 13. This public telephone circuit 
network 14 includes the telephone exchange machines of the Telegraph and Telephone 
Bureau too. In the termite damage control center 16 provided in the control company 15, 
the modem 18 of the host computer 1 7 is connected to the public telephone circuit 
network 14 via the telephone line 19. 

[0013] 

The termite damage measuring terminal device 100 periodically collects the measured 
values of the termite damage sensor 200 and it accumulates the historical data, and it 
regularly or irregularly sends the accumulated historical data to the termite damage 
control center 16 via the public telephone circuit network 14. 



[0014] 

The termite damage control center 16 has contracts with multiple termite damage 
monitoring subjects 1 1 , and it diagnoses the signs of occurrence of termite damage or 
remotely- monitors the progress of termite damage in each termite damage monitoring 
subject 1 1 based on the historical data that comes in from the termite damage measuring 
terminal device 100. 

[0015] 

Figure 2 is a block diagram that indicates the electrical structure of the termite damage 
measuring terminal device 100 related to Execution Form 1. The termite damage 
measuring terminal device 100 is comprised of the main control device 20, NCU (network 
Control Unit) 30, and other components. The main control device 20 is equipped with the 
CPU (central processor unit) 21 which controls the whole termite damage measuring 
terminal device 100, ROM (read only memory) 22 which stores the program for controlling 
this, and RAM (random access memory) 23 which assists the control and stores the data. 
NCU 30 is equipped with the non-ringing receptor 31 , the off hook control circuit 32, the 
dial transmitter 33, the modem 34 and the connection switching circuit 35. 

[0016] 

Input - output terminal (modular plug) 41 that is connected to the telephone line 13, is 
connected to one end of both the receptor 31 and the connection switching circuit 35 in 
NCU 30. The other end of the receptor 31 is connected to the CPU 21 . One end of each 
of the off hook control circuit 32, the dial transmitter 33 and the modem 34 are connected 
to the CPU 21 , and the other ends of each are connected to the connection switching 
circuit 35. The input - output terminal (modular jack) 42 is connected to the connection 
switching circuit 35, and this input - output terminal 42 is connected to the general 
telephone 12. Namely, the telephone 12 which was directly connected to the telephone 
plug of telephone line 13 before installing the termite damage measuring terminal device 
100, is separated and then reconnected. 



[0017] 

CPU 21 of the main control device 20 is connected to the interface 50 and the input 
terminal 43, and the termite damage sensor 200 is connected to this input terminal 43. 
This interface 50 includes the A/D converter inside. Detail will be explained in Figure 3. 
In order to check the accuracy (resolution) of the A/D converter included in the interface 
50, the reference resistor 52 is connected to the A/D converter of interface 50 via 
switching circuit 53. Detail will be explained in Figure 3. 

[0018] 

The control terminal of the switching circuit 53 is connected to CPU 21 . The interface 54 
that is connected to the CPU 21 is connected to the input terminal 44, and this input 
terminal 44 is connected to the transmission switch 61 . The interface 55 that was 
connected to the CPU 21 is connected to the input terminal 45, and this input terminal 45 
is connected to the setter 62. The setter 62 is connected only during the installation time 
of the termite damage measuring terminal device 100. 71 is the battery which supplies 
power to each part of the termite damage measuring terminal device 100, and for 
instance a lithium battery can be used. 

[0019] 

Figure 3 is the circuit diagram that shows the concrete circuit structure of the interface 50, 
the reference resistor 52 and the switching circuit 53. Interface 50 is comprised of the 
resistors r1 and r2 that are connected in series between the output port 21a of CPU 21 
and the direct current power source Vcc from the battery 71 , the PNP type switching 
transistor Q1 in which an emitter is connected to the direct current power source Vcc and 
the base is connected to the connecting point of both resistors r1 and r2, the resistor r3 
which is connected to the collector of switching transistor Q1 , and the A/D converter 51 . 

[0020] 

The switching circuit 53 is constructed by the switching switch 53a, and its common 



terminal is connected to one end of the collector resistor r3, and the normally closed 
terminal Nc is connected to one end of the termite damage sensor 200 (resistor r4) via 
the input terminal 43. The other end of the termite damage sensor 200 (resistor r4) is 
connected to the ground terminal 43a. The normally open terminal No of the switching 
switch 53a is connected to one end of the reference resistor 52 (resistor r5), and the other 
end of the reference resistor 52 (r5) is grounded. The switching switch 53a can be 
switched by the control signal S1 that is output from the output port 21 b of CPU 21 . The 
point where the common terminal of switching switch 53a and the collector resistor r3 
connect, is connected to the input terminal of the A/D converter 51 , and the output 
terminal of A/D converter 51 is connected to the input port 21c of CPU 21. 

[0021] 

Figure 4 is the cross section that shows the concrete structure of the termite damage 
sensor 200. The center part of the termite favorite wood piece 81 is scooped out, and 
inside of this, the cotton thread 82 in which the carbon- mixed electroconductive material 
is soaked, is placed in a coil- like manner. The conductive material that was soaked into 
the cotton thread 82 is soaked into the wood piece 81 too, and the cotton thread 82 and 
the wood piece 81 construct a resistor. The wood piece 81 is adhered on the lower 
surface of the top plate of the conical shaped cover 83 made out of a metal sheet. The 
case main body 84 made out of synthetic resin is placed and fixed on the upper surface 
of the top plate of the cover 83. 

[0022] 

2 lead wires 85 (both are overlapped in the figure), connected to both ends of the cotton 
thread 82, penetrate the top plate of the cover 83 and the bottom plate of the case main 
body 84, and it is introduced into the inside of the case main body 84. Each lead wire 85 
is connected to 2 electrode terminals (2 are overlapped in figure) 86 that penetrate the 
surrounding wall of the case main body 84. The case main body 84 is covered water tight 
with the lid 87 made out of synthetic resin, and the entering of rain water and termites are 
prevented. Many slits 83a are formed on the side walls of the conical cover 83 at a 
certain distance to allow the termites to enter inside. The bottom of the wood piece 81 



and the cover 83 are buried in the ground. 88 is the ground surface. 
[0023] 

Termites love the dark and humid places. The inside the cover 83 is filled with moisture 
from the ground soil and also it is dark. In addition, the wood piece 81 that termites love 
is there, so termites are lured inside. When the termites enter inside through the slit 83a 
and eat the wooden piece 81 , the cotton thread 82 is eaten too. By this, the amount of 
conductive material decreases, and the resistance increases. 

[0024] 

The fact that the wood piece 81 or the cotton thread 82 in the termite damage sensor 200 
are eaten does not directly mean that the wooden house or building which are the 
monitoring subject 1 1 have been eaten, but it can be a sign that damage might have 
actually started there too. By measuring the resistance value of the termite damage 
sensor 200, and by monitoring its change in the termite damage control center 16, the 
signs of termite damage can be discovered. Therefore, in this case, when an increase in 
the resistance value or a change in the rate of increase reaches a certain level or higher, 
it is considered that Aeating damage® is occurring. In the termite damage sensor 200, 
when the termite damage starts, the resistance value increases rapidly, and finally the 
wire breakage occurs. 

[0025] 

When the installation of the termite damage measuring terminal device 100 and the 
termite damage sensor 200 are completed, the construction worker connects the setter 
62 to the input terminal 45, and he sets the following; the present date and time, the ID 
No. (identification number) of the said termite damage measuring terminal device 100, 
the telephone No. (calling number) of the termite damage control center 16, the time of 
the start of measuring, the measurement period, and the regular transmitting time to the 
termite damage control center 16. CPU 21 takes in these data, and stores them in RAM 
23. After each setting is completed, the setter 62 is removed. These settings also can 



be made from the host computer 17 in the control center 16 through the public telephone 
circuit network 14. As the result of the above mentioned settings, the control table 23a 
shown in Figure 5 is formed in RAM 23. 

[0026] 

The resistance value of the termite damage sensor 200 is measured as follows. First, 
during normal times, the switching switch 53a is connected to the normally closed 
terminal Nc side, and CPU 21 is outputting aH@ level from its output port 21a to the 
interface 50, therefore, the PNP type switching transistor Q1 is kept OFF. When it 
becomes time for a measurement, CPU 21 makes the output port 21a to be aL@ level, 
and at the same time, it inputs the data from the input port 21c. 

[0027] 

And when the output port 21a is switched to aL@ level, the switching transistor Q1 
becomes ON, and the current runs from the DC power source Vcc in the pathway of the 
switching transistor Q1 -> collector resistor r3 -> switching switch 53a ~> termite 
damage sensor 200 (resistor r4) -> ground GND, and a divided voltage is generated at 
the point where the collector resistor r3 and the sensor resistor r4 connect. The potential 
dividing ratio becomes r4 / (r3 + r4), and when this is A/D converted by A/D converter 51 , 
it becomes the AD value, and this becomes the following. 

[0028] 

[Equation 1] 

AD value = {(Vcc - Vce) / Vcc} X {r4 / (r3 + r4)} X (A/D conversion resolution) 
[0029] 

Vce is the voltage between the collector X emitter of the switching transistor Q1 . This AD 
value data is sent from CPU 21 to RAM 23, and it is accumulated with the time of 
measurement data as the historical data. 



[0030] 

Vce is near 0, therefore, (Vcc - Vce) / Vcc ® 1 . Therefore, when considering by inserting 
actual numbers, it becomes easy to understand if the AD value is approximately 
considered to be as follows. 

[0031] 

[Equation 2] 

AD value = {r4 / (r3 + r4)} X (A/D conversion resolution) 



[0032] 

In the case when the A/D converter 51 is an 8 bit device, its resolution is 256. For 
instance, if r3 = 1 ,000 Q, and r4 = 100 Q, by using the equation 2, 

[0033] 

[Equation 3] 

AD value = 100 / (1000 + 100) X 256 = 23 
[0034] 

In the case when the termite damage appears and the resistance value of termite 
damage sensor 200 (resistor r4) increases, and for instance it becomes r4 = 1 50 Q, the 
AD valus becomes as follows. 

[0035] 

[Equation 3] 

AD value = 150 / (1000 + 150) X 256 = 33 
[0036] 

Namely, with an increase in the resistance value, the AD value increases also. When the 



resistance value increases to 1.5 times, the AD value increases to 1.435 times, and it is 
almost a proportional relation. In order to maintain this proportional relationship, the 
resistance value of the collector resistor r3 should be sufficiently large. The AD value is 
the one which corresponds to the above mentioned potential dividing ratio r4 / (r3 + r4), 
however, it can become the one which practically corresponds to the resistance value of 
the termite damage sensor 200 (resistor r4) by making the value of the collector resistor 
r3 to be sufficiently large. 

[0037] 

In the mass production of the termite damage sensor 200, it is possible to have quite a 
scattering in the resistance values. Also, even if the termite damage does not appear, a 
certain amount of change with the passing of time must be considered due to the 
fluctuations in the environmental conditions (for instance, the humidity is greatly different 
in the wet season and in winter, and the temperature is greatly different in summer and in 
winter, and the resistance value is also different), or the mixing ratio of carbon. Therefore, 
the construction worker pushes the transmitting switch 61 at the time of setting the termite 
damage measuring terminal device 100 and the termite damage sensor 200. The action 
at this time will be explained referring to the flow chart shown in Figure 6. 

[0038] 

When the transmitting switch 61 is pushed, CPU 21 in the main control device 20 is 
interrupted. When this interrupt occurs, the CPU 21 outputs the control signal Si from the 
output port 21 b in step S1 , and it switch-connects the switching switch 53a to the normally 
open terminal No side, and it creates the state in which the reference resistor 52 (r5) is 
connected in series to the collector resistor r3. When the output port 21a is reversed to 
level aL@ at step S2, the switching transistor Q1 becomes ON. At step S3, from the input 
port 21c, the AD value data from the reference resistor 52 (r5) from the A/D converter 51 
is read, and at step S4, the AD value data is stored in RAM 23 with the measurement time 
data. 
[0039] 



In the step S5, the control signal Si is reversed and the switching switch 53a is 
switch-connected to the normally closed terminal Nc side, and it returns to the state in 
which the collector resistor r3 is connected in series to the termite damage sensor 200 
(resistor r4). In the step S6, at the input port 21c, the AD value data concerning the 
termite damage sensor 200 (resistor r4) from the AID converter 51 , is read-in, and in the 
step S7, the AD value data is stored with the measuring time data in the RAM 23. 

[0040] 

In the step S8, the output port 21a is returned to the aH@ level, and the switching 
transistor Q1 is made to be OFF. In the step S9, the measuring time data of the reference 
resistor 52 (r5) and the termite damage sensor 200 (resistor r4) and the AD value data 
that were stored in steps S4 and S7, and the ID number of the said termite damage 
measuring terminal device 100, are read-out from the RAM 23, and they are sent to the 
host computer 17 of the termite damage control center 16 via public telephone circuit 
network 14. When sending, it reads out the calling telephone number too. In the step 10, 
it is returned to the original step at the time of interruption . Concerning the concrete 
action of data transmission from the termite damage measuring terminal device 100 to 
the host computer 17, please see the flow chart in Figure 8. 

[0041] 

The host computer 17 stores the data that is received. Namely, the AD value data of the 
reference resistor 52 (r5) and the termite damage sensor 200 (resistor r4) are stored with 
the measuring time data and the ID No. data as the initial value data, and later, at the 
termite damage evaluation time, the scattering of the termite damage sensor 200 is 
dampened, considering the ratio of the sensor resistance value r4 to the reference 
resistance value r5. Namely, it is corrected based on the reference resistance value r5. 

[0042] 

Next, the action of the termite damage measuring terminal device 100 will be explained 
referring to the flow chart in Figure 7. CPU 21 permits the interruption in the step S1 1, 



and at step S12, it judges whether it has become the measuring time or not. This 
judgment is done by whether the period (3 days = 72 hours) that was stored in the control 
table 23a has passed or not from the last measuring time. If it is determined that it is not 
yet the measuring time, it goes to step S1 6. In the step S1 6, it judges whether it is the 
regular sending time or not, however, it becomes the regular sending time after multiple 
measurements are done, therefore, the judgement in step S16 becomes negative, and it 
goes back to step S12. 

[0043] 

When the time becomes the measuring time in the judgement at step S12, it goes to step 
S13, and CPU 21 makes the switching transistor Q1 to be ON, and makes the current run 
in the termite damage sensor 200 (resistor r4). At the step S14, the AD value data of the 
sensor resistance r4 that comes from the A/D converter 51 is read -in, and at the step S1 5, 
the AD value data is stored with the measuring time data in the RAM 23 as the historical 
data. In the step S1 6, it is judged whether the time has become the regular sending time 
or not. Until it becomes the regular sending time, the cycle of steps S12 - S16 is 
repeated periodically. By this, every 72 hours, the AD value data is stored with each 
measuring time data, and the history is being accumulated. 

[0044] 

Figure 9 shows the historical data table 23b in RAM 23. The measuring time data and the 
AD value data are stored correspondingly. The time passes and then the judgement at 
step S16 becomes positive. Namely, it becomes the regular sending time. The 
judgement as to whether it has become the regular sending time or not, is done by 
checking whether the present time matches to the regular sending date and time decided 
in the control table 23a by the calendar function programed in ROM 22 and the timer 
function included in CPU 21 . As the result of this judgement, if it is the regular sending 
time, it goes to step S17, and the historical data stored in RAM 23 and the ID No. data are 
sent to the host computer 17 in the termite damage control center 16 in the control 
company 15 from the modem 34 through the public telephone circuit network 14. In the 
step S18, when it is evaluated that the sending of the historical data was completed, it 



goes to step S19, and the historical data is cleared from the RAM 23, and it returns to 
step 12 again and waits until the measuring time comes. 

[0045] 

Figure 8 is the flow chart of the detailed sub routine for sending the historical data at step 
S17. In the step S1 7a, CPU 21 controls the connection switching circuit 35 and 
separates the telephone 12 from the telephone circuit 13, and in the step S17b, it 
connects the termite damage measuring terminal device 100 to the telephone circuit 13. 
In the step S1 7c, it controls the off hook control circuit 32 and makes it off hook and sends 
the call signal to the telephone exchanger of the public telephone circuit network 14. In 
the step S17d, when the receptor 31 receives the dial tone signal from the telephone 
exchanger, it goes to the step S1 7e, and it reads- out the calling telephone No. data 
which is the telephone number of the termite damage control center 16 from the control 
table 23a, and in the step S17f, it controls the dial sending part 33 and it dials the calling 
telephone number. 

[0046] 

In the step S17g, when a call is detected, it proceeds to the step S17h, and it reads-out 
the ID No. data of the said termite damage measuring terminal device 100 from the 
control table 23a, and in the step S17i, the historical data which is comprised of the 
combination of the measuring time data and the AD value data, is read-out from the 
historical data table 23b, and it sends out the ID No. data and the historical data that were 
read-out in the step S17j, to the host computer 17 of the termite damage control center 
16 from the modem 34 through the public telephone circuit network 14. When the 
sending is completed in step S17k, it goes to step S17m, and it makes on- hook by 
controlling the off- hook control circuit 32. In the step S17n, it controls the connection 
switching circuit 35 and disconnects the termite damage measuring terminal device 100 
from the telephone circuit 13, and in the step S17o, the telephone set 12 is connected to 
the telephone circuit 13. 



[0047] 

The host computer 1 7 in the termite damage control center 16 stores the ID No. data and 
the historical data that were received in the external recording device as the data base. 
And it evaluates the occurrence of termite damage by performing the required calculation 
for the historical data. At this time, the compensation of the historical data is performed, 
based on the ratio of the sensor resistance value r4 to the reference resistance value r5 
that was previously received and stored. If the termite damage didn=t occur, that will be 
notified to the user by post card, etc. In the case when the occurrence of damage is 
diagnosed, an alarm will be indicated in the personal computer. The occurrence of 
termite damage is notified to the user of the ID No., and at the same time, the 
exterminating company is contacted and the necessary counter measures will be taken 
from the initial stage of the occurrence of termite damage. 



[0048] 

As was described above, the state of the termite damage is constantly checked 
electrically, therefore it is not necessary to perform visual inspections as in the existing 
case. Especially, the termite damage measuring terminal device 100 and the termite 
damage control center 16 are connected via the public telephone circuit network 14, and 
the historical data where the resistance value of termite damage sensor 200 was 
measured, is sent to the host computer 17 in the termite damage control center 16, and 
by this, the situation of termite damage in the user's home is remotely monitored in the 
control center 16, therefore, the personnel labor of going to the site each time can be 
reduced, and it can be monitored efficiently. In addition, the monitoring of the termite 
damage for many users can be controlled as whole by the termite damage control center 
16. 

[0049] 

We don't know when the termite damage occurs. The resistance value of the sensor 200 



can change with the passing of time even if termite damage does not occur. Also it 
changes with the season too. The resistance value tends to be affected by the 
temperature and humidity. Therefore, a person in the user's home should be asked to 
push the sending switch 61 on a regular and timely basis. By this, the host computer 17 
side in the control center 16 can always have the renewed data about the ratio of the 
sensor resistance value r4 to the reference resistance value r5 which is necessary for 
compensation. 

[0050] 

[Execution Form 2] 

Figure 10 is the graph that shows the change with the passing of time of the resistance 
value of the termite damage sensor 200 (resistor r4). The dotted line shows the change 
in the case when damage is not occurring, and the solid line shows the change when 
damage is occurring. The resistance value at the measuring time U is r4 = Ri in both 
cases. The resistance value at the measuring time t 2 is r4 = R 2 in both cases. The 
resistance value at the measuring time t 3 is R 3 in the case when damage didn't occur, and 
R= 3 in the case when damage occurred. The resistance value at the measuring time U is 
R4 in the case when damage hasn't occurred yet, and R= 4 in the case when damage has 
occurred. 

[0051] 

The rate of change ai of the resistance value at the measuring time zone T1 is; 
[0052] 

[Equation 5] 

{Illegible due to the overlapped printing} 
01 = (R 2 -R1)/ 

[0053] 

The change rate a 2 of the resistance value at the measuring time zone T 2 in the case 



when damage is not yet occurring is; 



[0054] 

[Equation 6] 

{Illegible due to the overlapped printing} 
<i2 = (R 3 -R2) / 

[0055] 

The rate of change a 2 ' of the resistance value at the measuring time zone T 2 in the case 
when damage is occurring is; 

[0056] 

[Equation 7] 

a 2 > = (R3 > - R 2 ) / R2 X (ta - 1 2 ) 
[0057] 

The rate of change a 3 of the resistance value at the measuring time zone T3 in the case 
when damage is not yet occurring is; 

[0058] 

[Equation 8] 

a 3 = (R4 - R 3 ) / R 3 x (U - 1 3 ) 
[0059] 

The rate of change a 3 > of the resistance value at the measuring time zone T 3 in the case 
when damage is occurring is; 



[0060] 



[Equation 9] 

a 3 , = (R 4 ' - R3>)/R3'X(U-t3) 
[0061] 

The above description was explained by resistance values, but the resistance value 
corresponds to the AD value that is measured, and the calculation of the AD value is 
practically the same too. 

[0062] 

The change rates ai , a2 , and (X3 of the resistance values (AD value) when damage is not 
occurring are almost constant, and the values are small. When damage occurs, the rate 
of change a 2 > is larger than ai . When the damage progresses more, the rate of change 
013 is larger than 0.2. 

[0063] 

When the signs of termite damage are recognized, more accurate measuring may be 
necessary. Namely, the progress of the termite damage should be more closely 
monitored. The termite damage measuring terminal device 100 of Execution Form 2 is 
for this, and it is constructed in the way that when the rate of change of the AD value 
increases more than the prescribed threshold value Thi, the measuring cycle is 
shortened. 

[0064] 

First, the host computer 1 7 of the control center 1 6 sends the standard cycle N 0 data, and 
the shortened measuring cycle N1 data and the threshold value Thi data to the termite 
damage measuring terminal device 100 through the public telephone circuit network 14, 
and these are set in the control table 23a in RAM 23 before hand. The ID No. data, the 
calling telephone No. data, the measurement start time data, and the regular sending 
time data may be set also by sending them from host computer. 



[0065] 

When the receptor 31 receives the no-ring signal arrival signal from the host computer 17, 
CPU 21 controls the connection switching circuit 35 by interruption handling, and 
disconnects the telephone 12 from the telephone circuit 13 and connects the termite 
damage measuring terminal device 100 to the telephone circuit 13, and makes it off-hook 
by controlling the off- hook control circuit 32, and takes in the data of the standard cycle 
N 0 , the shortened cycle Ni and the threshold value Tl^ and other data received via 
modem 34, and stores the data that were taken-in in the control table 23a of RAM 23 as 
is shown in Figure 1 1 . When the receiving is completed, it makes off-hook by controlling 
the off-hook circuit 32, and then, the termite damage measuring terminal device 100 is 
disconnected from the telephone circuit 13 and the telephone 12 is reconnected to the 
telephone circuit 13 by controlling the connection switching circuit 35. 

[0066] 

The action of the termite damage measuring terminal device of the Execution Form 2 will 
be explained based on the flow chart of Figure 1 2. CPU 21 allows interruption in step S21 . 
In the step S22, it reads-out and sets the standard cycle N 0 (3 days = 72 hours) from the 
control table 23a as the variable N of the measuring cycle, and in step S23, it judges 
whether the time has become the measuring time or not. This judgement is done by 
whether the standard cycle N 0 that was set in variable N has passed or not since the 
previous measuring time. If it judges that it is not yet the measuring time, it goes to step 
S31. When it becomes the measuring time, it goes to step S24, and CPU 21 makes the 
switching transistor Q1 to be ON, and allows the current to flow in the termite damage 
sensor 200 (resistor r4). In step S25, it reads-in the AD value data of the sensor resistor 
r4 from the A/D converter 51 , and in step S26, the AD value data is stored with the 
measuring time data in the RAM 23, and this becomes the historical data. 

[0067] 

In step S27, it judges whether the measuring cycle variable N is set to Ni or not, and if it 
is not set, namely when the variable N is still N 0 , it proceeds to step S28 and calculates 



the rate of change a of the AD value, and in step S29, it judges whether the rate of change 
a has become larger than the threshold value Thi or not. If the rate of change a is less 
than the threshold value Th^ it goes to step S31 , but when it exceeds the threshold value 
Thi, it goes to step S30, and reads- out the shortened cycle Is^ (2 days= 48 hours) from 
the control table 23 and sets this as the variable N of the measuring cycle, and proceeds 
to step S31 . In step S31 , it is judged whether the time has become the regular sending 
time or not. Until it becomes the regular sending time, the cycle of steps S23 - S31 is 
repeated periodically. The step S27 is for skipping step S28 for calculating the rate of 
change a, or step S29 for comparing with the threshold value Tl^ , after the shortened 
cycle Ni was set once as the variable N of the measuring cycle. 

[0068] 

The historical data in the standard cycle N 0 is collected every 72 hours, and that in the 
shortened cycle Ni is collected every 48 hours. With the passing of days and time, the 
judgement whether the time has become the regular sending time, becomes positive, 
and proceeds to step S32. Here, the historical data and the ID No. data that were stored 
in the RAM 23 are sent to the host computer 17 in the termite damage control center 16 
in the control company 15, from the modem 34 through the public telephone circuit 
network 14. In step S33, when it judges that the sending of the historical data is 
completed, it proceeds to step S34, and it clears the historical data from RAM 23, and 
returns to step S22 again, and sets the standard cycle N 0 as the variable N of the 
measuring cycle. 

[0069] 

By this, careful countermeasures can be taken in which the measuring frequency is 
increased when the signs of termite damage appear, and the progress of the damage can 
be accurately understood in the termite damage control center 16, so that a sudden 
spreading of the termite damage can be prevented. 



[0070] 



As a modified example, a shortened cycle based on the degree of the rate of change a 
of the AD value, can be switched between 2 levels, Ni and N 2 (Ni > N 2 ), too. For instance, 
2 days (48 hours) may be set as Ni, and 1 day (24 hour) may be set as N 2 . In this case, 
from the step S29 to the step S30 in Figure 12 should be changed to step S29a to step 
S30b in Figure 13. However, the judgement in step S27 in Figure 12 is N= Nl or N= N 2 . 
The threshold value Thi' is larger than Thi. 

[0071] 

Also, instead of deciding whether the measuring cycle should be shortened based on the 
rate of change a of the AD value, the measuring cycle may be shortened based on the 
difference in the rate of change p too. Figure 14 shows an example of the relationship 
between the rate of change a of the AD value and the difference in the rate of change p. 
(a) is the case in which the fluctuation is small, and (b) is the case when the fluctuation is 
large. Looking at the difference in the rate of change p, it is easier to find a sudden 
change and this is an advantage. 

[0072] 

Controlling in the case of changing the measuring cycle based on the difference in the 
rate of change p, Figure 15 corresponds to Figure 12, and Figure 16 corresponds to 
Figure 13. In Figure 15, the step S28a in which the calculated rate of change a is stored 
in RAM 23, and the step S28b in which the difference in the rate of change at this time 
and the previous time is calculated as the difference in the rate of change p, are added 
after step S28. Also, step S29 judges whether the difference in the rate of change p has 
become larger than the prescribed threshold value or not. 

[0073] 

[Execution Form 3] 

Termite damage measuring terminal device 100 of the Execution Form 3 has the first 
threshold value Thi as the threshold value of the rate of change a of the AD value, and 
the second threshold value Th 2 which is larger than first threshold value (Thi < Th 2 ), and 



when the rate of change a is larger than the first threshold value Thi but smaller than the 
second threshold value Th 2l it shortens the measuring cycle, and when the rate of change 
a becomes even larger than the second threshold value Th 2 , it considers that the 
progress of termite damage is quite large and stops the repeated measurement and 
immediately sends the historical data that was accumulated until then, to the host 
computer 17. 

[0074] 

First, the host computer 17 sends the standard cycle N 0 data, the shortened measuring 
cycle Ni data, the first threshold value Thi and the second threshold value Th 2 
data, to the termite damage measuring terminal device 100 through the public telephone 
circuit network 14, and as can be seen in Figure 17, it is set in the control table 23a of 
RAM 23. 

[0075] 

The action of the termite damage measuring terminal device 100 of the Execution form 
3 will be explained referring to the flow chart of Figure 18. This flow chart is such that the 
step S28c was added between step S28 and step S29 in the flow chart of Figure 12. In 
step S28c, it is judged whether the rate of change a of the AD value is larger than the 
second threshold value Th 2 , and if it is smaller, goes to step S29, and the same as in the 
case of the Execution Form 2, it judges whether the rate of change a is larger than the first 
threshold value Thi or not. 
[0076] 

After that, the action is the same as the case of the Execution Form 2. However, in step 
S28c, if the rate of change a is larger than the second threshold value Th 2 , it skips step 
S29, step S30 and step S31 and proceeds to step S32 immediately. Namely, it will not 
wait for the regular sending time to come but immediately sends the historical data that is 
stored in RAM 23 and the ID No. data to the host computer 17 in the control center 16 
through the public telephone circuit network 14 from the modem 34. 



[0077] 

In other words, in the case when the rate of change a of the AD value exceeds the second 
threshold value Th 2 , the progress of termite damage might become serious if waiting for 
the regular sending time, therefore, in order to confirm the level of termite damage, the 
historical data is sent to the control center 16, and the control center 16 will provide 
diagnosis at an early stage. 

[0078] 

Of course, each step in Figure 13 can be synthesized in the flow chart of Figure 18 too. 
Also, in the case when it is judged not by the rate of change a but by the difference in the 
rate of change p, it should be controlled following the flow chart of Figure 19. In this case 
also, each step in Figure 1 6 may be synthesized too. 

[0079] 

[Execution Form 4] 

Termite damage measuring terminal device 100 of Execution Form 4 makes the 
measuring cycle shorter or longer depending on the season. The warmer the season is, 
the more active termites are. When it becomes cold, termite activity slows down. 
Therefore, naturally the termite damage tends to occur in warm seasons, however, the 
warm time and the cold time changes by the geographical conditions or yearly weather 
changes too. 

[0080] 

Therefore, first, through the public telephone circuit network 14, the host computer 17 in 
the termite damage control center 16 sends the data for the warm season starting date 
and ending date W 2 , and the data for the warm season standard cycle N w , and the 
data for the cold season starting date Ci and the ending date C 2 , and the data for the cold 
season standard cycle N c , with other data, to the termite damage measuring terminal 
device 100, and as is shown in Figure 20, these are set in the control table 23a of RAM 



23. Here, for instance, we assume that termites are active from April to August, and that 
the activity slows down from September to March of the following year, and Wi is set to 
be April 1 , and W 2 is set to be August 31 , and Ci as September 1 and C2 as March 31 . 
Also, for instance 3 days (72 hours) is set as the warm season standard cycle Nw, and for 
instance 10 days (240 hours) is set as the cold season standard cycle N c . 

[0081] 

The action of the termite damage measuring terminal device 100 of Execution Form 4 will 
be explained referring to the flow chart of Figure 21 . This flow chart is such that the step 
S21a, step S21b and step S21c are added between step S21 and step S22 in the flow 
chart of Figure 18. In the step S21a, CPU 21 judges whether the present season is 
between April 1 (W1) to August 31 (W 2 ), and if the answer is positive, it proceeds to the 
step S21b and reads-out the warm season standard cycle N w (3 days) from the control 
table 23a, and sets this as the measuring cycle, and proceeds to step S22. In the case 
when the time is between September 1 (Ci)to March 31 (C2), it reads out the cold season 
standard cycle N c from the control table 23a, and sets this as the measuring cycle, and 
goes to step S22. The judgement of whether it has become the measuring time or not in 
step S23 is done by checking whether the time period of the measuring cycle that has 
been set presently has passed or not since the previous measuring time. The other parts 
are the same as in the case of Execution Form 3. 
[0082] 

It may be operated as in the flow chart of Figure 22 also. This flow chart corresponds to 
the flow chart of Figure 19, and the same as in the above description, the steps S21a, 
S21band S21c are added. 
[0083] 

In the period in which the cold season standard cycle N c is set, the interval for measuring 
the AD value of the resistance value of termite damage sensor 200 is longer. Namely, the 
chance (frequency) of passing an electric current in the collector resistor r3 and the 
sensor resistor r4 by making the switching transistor Q1 to be ON, is lower. Therefore, 
the electricity consumption of the power source battery 71 can be greatly conserved, and 



the battery life can be extended. Also, in the termite damage control center 16, 
considering the geographical changes or the weather conditions, the starting day and the 
ending day of the warm season Wi and W 2 , the warm season standard cycle N w , or the 
starting day and the ending day of the cold season Ci and C 2 , and the cold season 
standard cycle Nc, should be appropriately changed. 

[0084] 

As a modified example, the program can be made to stop the measurement by the 
sensor 200 during the cold season too. In this case, as can be seen by the dotted line 
arrow in Figure 21 and Figure 22, if the judgement at step S21a is negative, it should 
return to the step 21. 

[0085] 

In the flow charts of Figures 21 and 22, the routine where the historical data is 
immediately sent to the host computer 1 7 when the rate of change a or the difference in 
the rate of change p are quite large, may be omitted too, and the routine where the 
measuring cycle is shortened when the rate of change a or the difference in the rate of 
change p are somewhat large, may be omitted too. 

[0086] 

[Execution Form 5] 

If the wire in the termite damage sensor 200 becomes broken or disconnected by the 
termite damage, its resistance value becomes infinite, and its AD value becomes the 
maximum. However, if the disconnection of the wiring occurs in some place along the 
wiring path which connects the termite damage sensor 200, the input terminal 43 and the 
ground terminal 43a, in the same way, the. AD value becomes the maximum. In the circuit 
structure shown in Figure 3, the reason that the AD value became the maximum (i.e., was 
it caused by the sensor being eaten through by termites or caused by breakage of a wire) 
can not be understood, . 



[0087] 

Termite damage measuring terminal device 100 of Execution Form 5 is related to the 
inspection of breaking of the line that connects the input terminal 43 and the ground 
terminal 43a and the termite damage sensor 200, and Figure 23 shows the wire breakage 
inspection circuit 90 and its peripheral circuit structure. This wire breakage inspection 
circuit 90 is equipped with the first switching switch 91, the second switching switch 92 
and the diode 93. The normally closed terminal Nc of the first switching switch 91 is 
connected to the normally open terminal No of the second switching switch 92, and their 
connecting point is connected to the input terminal 43. 
[0088] 

The normally open terminal No of the first switching switch 91 is connected to the 
normally closed terminal Nc of the second switching switch 92, and their connecting point 
is connected to the ground terminal 43a. The common terminal of the first switching 
switch 91 is connected to the normally closed terminal Nc of the switching switch 53a, 
and the common terminal of the second switching switch 92 is connected to the ground 
GND. The first switching switch 91 and the second switching switch 92 can be switch- 
controlled at the same time by the control signal S 2 from the CPU 21 . One end of the 
termite damage sensor 200 and the input terminal 43 are connected by the wiring 94, and 
the other end and earth terminal 43a are connected by the wiring 95. Namely, the wiring 
94 and 95 are connected to the two electrode terminal 86 in Figure 4. These wirings 94 
and 95 are long. In the vicinity of the termite damage sensor 200, the diode 93 is 
connected in parallel with the termite damage sensor 200. Every month on the 
prescribed day, the host computer 17 of the termite damage control center 16 gives the 
command to the termite damage measuring terminal device 100 through the public 
telephone circuit network 14 to inspect for wire breakage. Or, the data for the date of 
starting the wire breakage inspection and the cycle (for instance 30 days) are sent and 
are stored in RAM. Then, when the command for wire breakage inspection is received, 
or when the time becomes the wire breakage inspection time, the wire breakage 
inspection interruption occurs. 



[0089] 

The action of the wire breakage inspection interruption will be explained referring to the 
flow chart in Figure 24. CPU 21 outputs the control signal S2 in step S41 , and 
switch-connects the first switching switch 91 and the second switching switch 92 to the 
normally open terminal No side. In the step S42, the switching transistor Q1 is made to 
be ON, and the electric current from the DC power source Vcc is passed in the path way 
of; 

switching transistor Q1 -> collector resistor r3 --> switching switch 53a ~> normally open 
terminal No of the first switching switch 91 -> ground terminal 43a -> diode 93 -> input 
terminal 43 -> normally open terminal No of the second switching switch 92 -> ground 
GND. The sensor resistor r4 becomes short circuited by the diode 93, therefore the 
sensor resistor r4 is not a part of this. In the case when the wiring 94 and 95 are not 
broken, the input terminal of the AID converter 51 will be connected to ground GND via 
the diode 93, therefore the AD value becomes the minimum. However, if some place in 
the wiring 94 and 95 is broken in this state, the AD value becomes the maximum. 

[0090] 

In the step S43, CPU 21 inputs the AD value data from the A/D converter 51 , and at step 
S44, it judges whether the breakage has occurred or not in the wiring 94 and 95 by 
whether the AD value is the maximum value or not. When the AD value is the maximum, 
it proceeds to step S45, and sets the wire breakage flag Fc to be A1". If the AD value is 
not the maximum value, it proceeds to step S46 and sets the wire breakage flag Fc to be 
a0". Then, in step S47, it makes the switching transistor Q1 to be OFF, and in the step 

548, it reverses the control signal S 2 and makes the first switching switch 91 and the 
second switching switch 92 to return to the normally closed terminal Nc side. In the step 

549, it judges whether the wire breakage flag Fc is set to a1" or not, and if it is a1", it 
proceeds to step S50 and sends the wire breakage code and ID No. data to the host 
computer 17 through the public telephone circuit network 14. When the wire breakage 
flag Fc is AO", it proceeds to step S51 , and sends the wire non- breakage code and ID No. 
data to the host computer 17, and in the step S52, it returns to the step prior to the 



interruption. The termite damage control center 16 that receives the code indicating wire 
breakage, sends a maintenance worker to the user's home for repairs. 

[0091] 

In the above mentioned execution form, there is only one termite damage sensor 200 
(resistor 4), but preferably multiple sensors should be placed around the wooden building 
1 1 which is the termite damage monitoring subject. In that case, each termite damage 
sensor should be connected to the CPU one by one via A/D converters. However, 
several termite damage sensors may all be connected in series and then this may be 
connected to one A/D converter too. 

[0092] 

In the above mentioned execution forms, the invention was explained as a termite 
damage measuring terminal device, however, this invention will not be limited to this, and 
it can be applied as the measuring terminal device for the eating damage caused by other 
insects or by other animals such as deer, etc., as well. In the execution form, the 
resistance value that changes depending on the situation of eating damage was 
monitored by the A/D converted AD value, but it may be monitored by the AD value of the 
current or the voltage instead of the resistance too. 

[0093] 

[Effect of the Invention] 

According to the eating damage measuring terminal device of Claim 1 of this invention, 
the eating damage condition is detected electrically, namely automatically, therefore, it 
does not need to depend on the professional experience or the sense, and the situation 
of eating damage can be known extremely easily. The historical data for the progress of 
eating damage that is measured periodically is accumulated, and this is regularly sent to 
the host computer in the control center through the communication circuit, therefore, 
using the host computer, the signs of damage or the progress of damage can be 
diagnosed efficiently and accurately, thus, damage signs can be discovered at an early 



stage. By discovering the eating damage at an early stage, the exterminating cost and 
the repair cost can be greatly reduced or it can become non existent. For the control 
center, since it performs remote monitoring, there is no need to send an inspector to the 
site, therefore human cost and time and labor can be saved, and also, many subjects can 
be controlled all together. 

[0094] 

According to the eating damage measuring terminal device of Claim 2 of this invention, 
when the signs of eating damage appear, the measuring frequency is increased, 
therefore, the progress of eating damage can be monitored accurately by the host 
computer, and detailed careful countermeasures can be taken at an early stage. 
According to the eating damage measuring terminal device of Claim 3 of this invention, in 
the case when the eating damage level is somewhat large, the historical data is 
immediately sent to the host computer and extermination is carried out soon, therefore, 
by this, the quick spread of eating damage can be prevented. 

[0095] 

According to the eating damage measuring terminal device of Claim 4 of this invention, 
the measuring cycle is not always constant but the measuring frequency is less in the 
seasons and times when the eating damage does not tend to occur by making the 
measuring cycle longer, therefore the electrical power consumption can be saved, and 
the battery life can be extended in the case of using a battery as the power source. 
According to the eating damage measuring terminal device of Claim 5 of this invention, 
the wire breakage inspection circuit is driven when the AD value becomes abnormal, and 
by this, it can be distinguished whether the abnormality of the AD value is due to a sensor 
that has been completely eaten or due to breakage of the wiring. 



[Simple Explanation of Figures] 



[Figure 1] 

This is a block diagram which shows the structural outline of the remote monitoring 
system for the termite eating damage of the execution form of this invention. 
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[Figure 2] 

This is a block diagram which shows the electrical structure of the termite eating damage 
measuring terminal device of Execution Form 1. 
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[Figure 3] 



This is the circuit diagram that shows the circuit structure of the interface and its 
peripherals that connect to the termite eating damage measuring terminal device of 
Execution Form 1 . 
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[Figure 4] 

This is a cross section that indicates the concrete structure of the termite damage sensor 
of Execution Form 1 . 
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[Figure 5] 

This is the control table for Execution Form 1 . 
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[Figure 6] 

This is a flow chart that shows the action when measuring the AD value data of the 
reference resistance value and the sensor resistance value in Execution Form 1. 
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[Figure 7J 

This is a flow chart that shows the action of the termite damage measuring terminal 
device in Execution Form 1 . 




[Figure 8] 

This is a flow chart that shows the action of the data transmission to the host computer in 
Execution Form 1 . 



SUi 



IZtfff 



S i 1 c 
Slid 



1 *77gfr Otgfirgflfcft) j 



$ I 7 « 



S 1 ? f 




res 



1 »>»iwty<t^ 



S I T 9 



s i r h 

$ 1 T I 

s i r i 




YfiS 



■* 




















NO 



s l to 



[Figure 9] 

This is the figure of the historical data table in Execution Form 1 . 
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[Figure 10] 

This is a graph that shows the change in the resistance value of the termite damage 
sensor with the passing of time. 
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[Figure 11] 

This is a figure of the control table in Execution Form 2. 
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[Figure 12] 

This is a flow chart that shows the action of the termite damage measuring terminal 
device in Execution Form 2. 
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[Figure 13] 

This is a part of the flow chart of the modified example case in Execution Form 2. 
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[Figure 14] 

This is a figure that shows the relationship between the rate of change of the AD value 
and the difference in the rate of change. 
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[Figure 15] 

This is a flow chart for the modified form of Execution Form 2. 
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[Figure 16] 

This is a part of the flow chart where the case of Figure 5 was further modified. 




[Figure 17] 

This is a figure of the control table in Execution Form 3. 
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[Figure 18] 

This is a flow chart that shows the action of the termite damage measuring terminal 
device in Execution Form 3. 
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[Figure 19] 

This is a flow chart for the modified example case of Execution Form 3. 
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[Figure 20] 

This is a figure of the control table in Execution Form 4. 
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[Figure 21] 

This is a flow chart that shows the action of the termite damage measuring terminal 
device in Execution Form 4. 
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[Figure 22] 

This is a flow chart for the modified example case of Execution Form 4. 
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[Figure 23] 

This is a circuit diagram that shows the wire breakage inspection circuit and its peripheral 
circuit structure in Execution Form 5. 
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[Figure 24] 

This is a flow chart for the wire breakage inspection interruption in Execution Form 5. 
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[Explanation of Marks] 

1 1 ... Termite eating damage monitoring subject 
14 ... Public telephone circuit network 
16 ... Termite damage control center 
17 ... Host computer 

20 ... Main control device 

21 ... CPU 
23 ... RAM 

23a ...Control table 

23b ... Historical data table 

30... NCU 

51 ... AID converter 

52 ... Reference resistor 

53 ... Switching circuit 
53a ... Switching switch 
61 ... Transmitting switch 
71 ... Power source battery 

90 ... Wire breakage inspection circuit 

91 ... First switching switch 

92 ... Second switching switch 
93 ... Diode 

94 ... Wiring 
95 ... Wiring 

100 ... Termite damage measuring terminal device 
200 ... Termite damage sensor 

Keys to Figures 
Figure 1 

1 1 : Termite damage monitoring subject 

12 : Telephone 



14: Public telephone circuit network (telephone exchange machine) 

15 : Control company 

16 : Termite damage control center 

17 : Host computer 

18 : Modem 

100 : Termite damage measuring terminal device 
200 : Termite damage sensor 

Figure 2. 

12 : Telephone 

20 : Main control device 

31 : Receptor 

32 : Off hook control circuit 

33 : Dial transmitting part 
34: Modem 

35 : Contact switching circuit 

52 : Reference resistor 

53 : Switching circuit 

61 : Sending switch 

62 : Setter 

71 : Power source battery 

100 : Termite damage measuring terminal device 

200 : Termite damage sensor 

Figure 3. 

51 : A/D converter 

52 : Reference resistor 
53a (53): Switching switch 
200 : Termite damage sensor 



Figure 4. 

200 : Termite damage sensor 



Figure 5. 

23a Control Table 



ID No. 


OSK-1234 


Calling telephone No. 


06-621-0000 


Time of starting the measurement 


March 1, 1998, 13:30 


Measurement period 


3 days (72 hours) 


Regular sending time 


10 th day of every month, 15:00 



Figure 6. 
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Top without key: Interruption transmission switch 

S1 : Switching switch is switched to the normally open terminal No side. 



52 : Switching transistor is made to be ON. 

53 : The AD value data of the reference resistance value from the AID converter is 
read»in. 

54 : Concerning the reference resistance value, the measuring time data and the AD 
value data are stored in RAM. 

55 : Switching switch is switched to the normally closed terminal Nc side. 

56 : The AD value data of the sensor resistance value from the A/D converter is read-in. 

57 : Concerning the sensor resistance value, the measuring time data and the AD value 
data are stored in RAM. 

58 : Switching transistor is made to be OFF. 

59 : The measuring time data and the AD value data for the reference resistance value 
and the sensor resistance value and the ID number data are sent to the host computer 
of the termite damage control center. 



Figure 7. 




Top without key: Start 

51 1 : Permission for interruption. 

512 : Is it the time to measure the termite damage sensor? 

513 : Switching transistor is made to be ON. 

S14 : The AD value data of the sensor resistance value from the AID converter is read-in. 

515 : The AD value data is stored in RAM with the measuring time data, and this 
becomes the historical data. 

516 : Is it the regular sending time? 

S1 7 : The historical data stored in RAM and the ID No. data are sent to the host computer 
in the termite damage control center. 

518 : Is sending finished? 

519 : Historical data is cleared from RAM. 



Figure 8. 

S17a : Telephone is disconnected from the telephone circuit. 

S17b : Termite damage measuring terminal device is connected to the telephone circuit. 

S17c : Off hook (calling signal is sent.) 

S17d : Did it receive the dial tone signal? 

S17e : Calling telephone number data is read out. 

S17f : It dials the calling telephone number. 

S17g : Is call detected? 

S17h : ID number is read. 

S17i : Historical data is read. 

S17j : ID No. data and historical data are sent by modem through the public telephone 
circuit network to the host computer of the termite damage control center. 
S17k : Is sending completed? 
S17m:ON hook 

S17n : Termite damage measuring terminal device is disconnected from the telephone 
circuit. 

S17o : Telephone is connected to the telephone circuit. 



Figure 9 

23b Historical data table (see original for table content) 



No. 


Measuring time data 


AD value data 















Figure 10. 

Y axis; Resistance value (AD value) 
X axis : Measuring time 

Doted line : Termite damage has not yet occurred. 
Solid line : Termite damage has occurred. 



Figure 11. 

23a Control Table 



in No 




Tallinn tplpnhonp No 


06-621-0000 


Time of starting the measurement 


March 1, 1998, 13:30 


Standard cycle No 


3 days (72 hours) 


Shortened cycle N-i 


2 days (48 hours) 


Threshold value 


Thi 


Regular sending time 


10 th day of every month, 15:00 



Figure 12. 

Top without any mark : Start 

521 : Permission for interruption 

522 : N <-- N 0 

523 : Is it the time for measuring the termite damage sensor ? 

524 : Switching transistor is made to be ON. 

S25 : The AD value data of the sensor resistance value from the A/D converter is read-in. 
S26 : The AD value data is stored in RAM with the measuring time data, and this is the 
historical data. 

S28 : The rate of change a of the AD value is calculated. 

531 : Is it the time for regular sending? 

532 : Historical data stored in RAM and the ID No. data are sent to the host computer. 

533 : Is the sending completed? 

534 : Historical data is cleared from RAM. 

Figure 13 

(contains no Japanese - see original) 
Figure 14. 

(see original for complete table content) 
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(a) 



Measuring time 


ti, t 2 , .... 


AD value 


100, 105,.... 


Rate of change 


5.0, 4.76 


(b) 


Measuring time 


ti, t2, .... 


AD value 


100, 105,.... 


Rate of change 


5.0, 4.76,.... 


Difference in rate of change 


-0.24, -0.22, ... 



Figure 15. 

Top without any mark : Start 

521 : Permission for interruption 

522 : N <-- No 

523 : Is it the time for measuring the termite damage sensor? 

524 : Switching transistor is made to be ON. 

S25 : The AD value data of the sensor resistance value from the A/D converter is read-in. 
S26 : The AD value data is stored in RAM with the measuring time data, and this is the 
historical data. 

S28 : The rate of change a of the AD value is calculated. 
S28a : Rate of change a is stored in RAM. 

S28b : Difference in the rate of change at this time and the previous time is calculated 
as the difference in the rate of change p. 

531 : Is it the time for regular sending? 

532 : Historical data stored in RAM and the ID No. data are sent to the host computer. 

533 : Is the sending completed? 

534 : Historical data is cleared from RAM. 

Figure 16 

(contains no Japanese - see original) 
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Figure 17 

23a Control Table 



in Mo 

ID NO. 


OSK-1234 


Dallinn tplpnhnnp No 


fifi_fi9 i.nnnn 


Time of starting the measurement 


March 1, 1998, 13:30 


Standard cycle N 0 


3 days (72 hours) 


Shortened cycle Ni 


2 days (48 hours) 


First threshold value 


Thi 


Second threshold value 


Th 2 


Regular sending time 


10 th day of every month, 15:00 



Figure 18 

Top without any mark : Start 

521 : Permission for interruption 

522 : N <-- N 0 

523 : Is it the time for measuring the termite damage sensor? 

524 : Switching transistor is made to be ON. 

525 : The AD value data of the sensor resistance value from the A/D converter is read-in. 

526 : The AD value data is stored in RAM with the measuring time data, and this is the 
historical data. 

S28 : The rate of change a of the AD value is calculated. 

531 : Is it the time for regular sending? 

532 : Historical data stored in RAM and the ID No. data are sent to the host computer. 

533 : Is the sending completed? 

534 : Historical data is cleared from RAM. 

Figure 19 

Top without any mark : Start 

521 : Permission for interruption 

522 : N <~ N 0 

523 : Is it the time for measuring the termite damage sensor? 

56 



No. H1 1-239440 



524 : Switching transistor is made to be ON. 

525 : The AD value data of the sensor resistance value from the A/D converter is read-in. 

526 : The AD value data is stored in RAM with the measuring time data, and this is the 
historical data. 

S28 : The rate of change a of the AD value is calculated. 
S28a : Rate of change a is stored in RAM. 

S28b : Difference in the rate of change at this time and the previous time is calculated 
as the difference in the rate of change p. 
S28c : Is p > Th 2 ? 
S29: lsp>Th!? 

531 : Is it the time for regular sending? 

532 : Historical data stored in RAM and the ID No. data are sent to the host computer. 

533 : Is the sending completed? 

534 : Historical data is cleared from RAM. 



Figure 20. 

23a Control Table 



ID No. 


OSK-1234 


Calling telephone No. 


06-621-0000 


Time of starting the measurement 


March 1, 1998, 13:30 


Warm season starting date Wi 


April 1 


Warm season ending date W 2 


August 31 


Warm season standard cycle N w 


3 days (72 hours) 


Cold season starting date Ci 


September 1 


Cold season ending date C2 


March 31 


Cold season standard cycle Nc 


10 days (240 hours) 


Shortened cycle N1 


2 days (48 hours) 


First threshold value 


Thi 


Second threshold value 


Th 2 


Regular sending time 


1 0 th day of every month, 1 5:00 
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Figure 21 



Figure 21 




S 2 6 



A/D jc^ 



R A M C X K 7" Lg«y-»^t'& 



S 2 T 



res 



S 2.8 c. 



S 3 2 



3 3 




YE S 

530 J 



NO 



$ 3 3_ 



NO 



4 I^AM»»aay»^t»9 7 I 



521 : Permission for interruption 

S21a : Is it between Wi - W 2 ? Is it between April 1 ~ August 31 ? 
S21b : Measuring cycle <- N w (3 days) 
S21c : Measuring cycle <- N c (10 days) 

522 : N <- N 0 

523 : Is it the time for measuring the termite damage sensor? 

524 : Switching transistor is made to be ON. 

S25 : The AD value data of the sensor resistance value from the A/D converter is read-in. 

526 : The AD value data is stored in RAM with the measuring time data, and this is the 
historical data. 

527 : N = Ni ? 

528 : The rate of change a of the AD value is calculated. 
S28c : p > Th 2 ? 
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